
LA-UR-21-22974
Approved for public release; distribution is unlimited.

Title: Harnessing in vitro evolution to discover antibodies for therapeutic
and diagnostic use

Author(s): Lillo, Antonietta Maria

Intended for: Presentation for CNES capability review

Issued: 2021-03-29



Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001.  By approving this article, the publisher
recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes.  Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy.  Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its
technical correctness.



13/28/21 1

Harnessing in vitro evolution to discover 
antibodies for therapeutic and diagnostic use

Mietta Lillo B-10

May 5th 2021

S
S

S
S

LAUR-

S
S

S
S

S
S

S
S



23/28/21

We can develop alternative antimicrobials 
and high-quality point of care diagnostics

Our solution: highly specific affinity reagentsThe problems

Currently available antivirals only 
work on a few viruses
• We need accurate, sensitive, simple 

and inexpensive diagnostics

Antimicrobial resistance

Susceptible bacteria Resistant bacteria

Resistant 
bacteriaCurrently available antivirals only 

work on a few viruses
• We need accurate, sensitive, simple 

and inexpensive diagnostics
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High quality diagnostics are complex, expensive and slow
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Human antibody cocktails can be effective 

therapeutics and diagnostics
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Our selection of affinity reagents is inspired by nature

Features of selection process Animal Phage + 
 Yeast 

Rapid path to human antibodies 
  

Real time monitoring of selection 
  

Specificity tuning 
  

Stability selection 
  

Full length antibody 
  

Multiple affinity reagent formats 
  

Toxic molecules can be targeted 
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Natural evolution

In vitro evolution+

Display organisms

Selection targets

High 
affinity/selectivity/stability

reagents 3x
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Recently selected antibody cocktails have enabled:
Y. pestis killing by selective delivery of radioactivity In vivo protection against plague
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Y. pestis

Selection target:
Spike protein

Sensitive and accurate detection of 
SARS-CoV 2 spike protein and whole virus In vitro neutralization of viral infection 

Antibody pair (capturing IgG/detecting IgG)
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Selection target:

SARS-CoV 2
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Current status and the future

We are contributing to efficient response to biothreats
Sponsors

Experimental 
selection of 

affinity 
reagents

Point of care 
diagnostics

Prediction of 
emerging 
biotreats

Toxicity 
testing

Rapid response to 
emerging biothreats

Generation of  
ML training sets

In siilico
design of 

affinity 
reagents

In silico 
prediction of 

developability
and toxicity


